Plasmablastic Lymphoma in the Anal Canal I n t r o d u c t i o n
Human immunodeficiency virus (HIV) infection and acquired immunodeficiency syndrome (AIDS) are associated with an increased risk for the development of lymphoproliferative disorders. On the basis of morphologic, immunologic and clinical features, one such disorder designated plasmablastic lymphoma (PBL) was initially proposed to be a distinct variant of diffuse large B-cell lymphoma (1) . The consistent presence of plasma cell markers and absence of B-cell markers are the main pathologic features of PBL. The primary presentation site is the oral cavity. Although extra-oral PBLs have been reported, these are considered to be very rare. Here we report a case of anal PBL and provide with a comprehensive review of the relevant literature.
C a s e R e p o r t
A 47-year-old premenopausal woman was diagnosed with HIV infection in 1996. A diagnosis of AIDS was made in 2000 after the patient had developed tuberculosis. The patient was also found to have a decreased CD4 count. Although the patient received intermittent highly active antiretroviral therapy (HAART), personal compliance was poor, and the medication was frequently not taken.
In 2008, the patient developed anal pain and bleeding that persisted for approximately 1 year. At presentation, the HIV viral load was 143724/mL and the absolute CD4 count was l＜200/mm 3 . During the previous year, the patient had sought medical attention several times at a local hospital, and each time had been diagnosed with an anal fistula. On each occasion, the provision of pain medication and supportive care brought temporary relief. However, Plasmablastic lymphoma (PBL) of the oral cavity is an acquired immunodeficiency syndrome-related lymphoma. The immunophenotype of this disease is associated with poor expression of B-cell markers but a positive reactivity for plasma cell markers. PBL is highly aggressive and responds poorly to treatment. Although originally described in the oral cavity, this disease can occur in other body niches. Here, we describe a very rare case of PBL in the anal canal of a 40-year-old woman with human immunodeficiency virus infection. The malignant cells were positive for Epstein-Barr virus and human herpes virus 8. perianal discharge and pain had continued for a month prior to admission to our hospital. With the exception of AIDS, the patient she had no prior history of diseases such as diabetes, hypertension, or hepatitis. Perianal inspection revealed an anal fistula. Digital rectal examination showed no induration, but a 2 cm palpable mass together with a fibrous tract that extended was into the anal canal was detected. Results of laboratory analyses conducted on admission were: white cell count 4,800/μ L; hemoglobin 11.7 g/dL; platelet count 159,000/μ L; lactate dehydrogenase 162 U/L (reference range 106�211); calcium 8.5 mg/dL; uric acid 3.3 mg/dL; blood urea nitrogen 14.0 mg/dL; creatinine 0.7 mg/dL; aspartate aminotransferase 21 IU/L; and alanine transminase 22 IU/L. Computed tomography (CT) of the abdomen and pelvis showed an approximately 3 cm anal fistula with a 2 cm anal abscess (Fig. 1) . There was no enlarged lymph node in the abdomen, including the perianal area. An anal fistulotomy was performed and a specimen of the anal fistula revealed hypercellularity and the presence of numerous large nuclei. Histopathological examination of cells revealed eccentric nuclei and plasmacytoid features such as abundant basophilic cytoplasm. Immunohistochemical studies were performed using fixed, paraffin-embedded tissue sections. The lymphoid infiltrate was positive for the plasma cell marker CD138, while tumor cells were negative for the B-cell marker CD20 and the T-cell markers CD3 and CD5. Use of polymerase chain reaction (PCR) to amplify the immunoglobulin heavy chain (IgH) gene indicated a monoclonal pattern. The proliferation index (Ki-67) was high, being approximately 95%. In situ hybridization was positive for Epstein-Barr virus (EBV) small nuclear RNAs (EBER) (Fig. 2) . The presence of human herpes virus 8 (HHV-8) was confirmed by PCR-based HHV-8 sequence analysis (Fig. 3) . On the basis of these findings, a definitive diagnosis of PBL was made.
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The patient received three cycles of chemotherapy with a combination of cyclophosphamide, doxorubicin, vincristine (formerly Oncovin ® ), and prednisolone (CHOP) and HAART after the diagnosis of PBL. Treatment has continued to the present.
D i s c u s s i o n
Non-Hodgkin lymphoma is the second most common malignancy in HIV-positive patients. PBL was initially described as a rare variant of diffuse large B-cell lymphoma, characteristically diagnosed in patients infected with HIV (1). Although PBL most frequently presents in the oral cavity, with local invasion and rapid dissemination to extra-oral sites, it has been reported in other sites such as the stomach (2), cervical lymph nodes (3), lungs (4), orbit (5), and paranasal sinuses (6) . Extra-oral PBLs are rare, but are a concern since they appear to have a similar invasive and rapidly disseminative capability as PBL of the oral cavity. More recently, PBL has been reported in immunocompromised patients who are HIV-negative (7, 8) . The histological profile of PBL consists of differentiated plasma cells with either absent or weak expression of leukocyte common antigen and B-cell markers such as CD20 and CD45, but expression of plasma cell markers such as CD38 and CD138 (9, 10) . Characteristic marker expression and immature cell morphology account for the designation of these lymphomas as plasmablasts (11) . PBL is likely associated with up to 60% of cases of latent EBV since PBL is often associated with an immunodeficiency such as HIV infection. EBV might play an important role in the pathogenesis of PBL. Support for this view comes from a study in which an in situ hybridization technique for EBV and PCR for HHV8 revealed EBV in nine of 15 PBL patients, but in none of the three patients positive for HHV8 (1) . Another study also failed to confirm the association between HHV8 and PBL (12) . However, in a contradictory report, all four cases of oral PBL were PCRPositive for HHV8 (13) . Presently, we detected HHV-8 in lymphoma tissue by PCR. However, we could not determine whether PBL was a direct result of HHV-8 infection, or was present merely by coincidence. Further studies will be needed to ascertain whether HHV8 is influential in the etiology of PBL.
The prognosis for those with PBL is dim; most patients die within the first year following diagnosis (1, 10) . CHOP combination chemotherapy has been the most commonly used therapeutic regimen. However, given the high proliferation index of PBL and its aggressive behavior, more intensive combination regimens such as CODOX-M/IVAC can be used (14) . Prospective studies are warranted to further investigate the pathogenetic mechanisms, prognostic factors, and management of this rare and aggressive HIV-associated lymphoma. 
